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(54) RADIATION THREE-DIMENSIONAL POSITION DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve 
radiation absorbing efficiency, and correctly 
identify a scintillator cell generating 
fluorescence by incidence of a radiation. 
SOLUTION: A scintillator unit 12 comprises first 
scintillator arrays 24 and 28 composed of 
scintillator cells 24s having a first fluorescence 
decaying time constant, and laminated in such a 
way that center positions of the respective 
scintillator cells 24s having the first 
fluorescence decaying time constant are 
deflected in a parallel direction of a light 
receiving surface of a light receiving element 14, 
and second scintillator arrays 26 and 30 
laminated to be adjacent to the first scintillator 
arrays 24 and 28, and composed of scintillator 

cells 26s having a second fluorescence decaying time constant. A position 
detecting part discriminates detection signals from the light receiving element 14 
based on waveforms for each fluorescence decaying time constant. 
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(54) Msm3&7t&'mtiimm 

(57) [g*M 

U~-*-fe;t/2 4 sfrSHUSStiSSS 1 Of^l'-* 7 
U-Y (2 4, 2 8) IlCi'yfU- (2 

4, 2 8) fc»»-rs«fc3Jz:aui«n*s S2©swe« 

5S2C-»fl'-?7W (2 6, 3 0) fcSrtfU 
tiffltttMWSftJR? 1 4fr£<D*£ffifl^£g&3jg7 , 6 




1 

is— z n>i>z 2 Wn.\zten hxm^.t >^ b- * 
hfc* 

^fc> 

-27b^fc, 

0)-»fU-?7Wt*tU 20 
tu«3ffcBfcffi#afclu ttCSJIfiJlHPfr&OfcttiB*** 

2 ] tt}£» l ©«3ttMBMJ0R**r 
v^b— £^;l><04^&B©<Iffi:73lRrt±> Bufl2S? l co-> 
>"^b-27 W*#Mfr**HEJB l ©«*tewsi$j£ft 

S/V^b— ^■fe;b©'t»^fiEBP^lSt©^t?a6S <r fc£r 
4#«fc-rsfMc^ l tfB«gO)R*fiiS3^7T;ffiB«imfg. 

ft3^7cfeB^ttit§o 

u- * z w £ wte-> >^ b- £ -t from 

^^fflJcDfijf 2-> Z/f- b- 5* 7 W O^gJ-XT fc * 5 <£ b 
tc, tOIS&f^b— 57l"fZmi§hTM!$.-&ti2>£ 

fc^afc-raw:*^ i ~3 v-rn^' 1 ^fcts^oaw 

i^3^7C&B^tlifgo 
[0 0 0 1 ] 

*T*tt»*3#7cffiB1*tiJ«fc:ll|-rs. 50 
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[00021 

m*<D&ffil &1kmzmM&ffltiL7i.m (RI : Radioa 
ctive Isotope) ft^SnSt, 

n5 2«<o^^iEs«73ifi]fcisiB#^ftm^nso mm 

^SftttiBrH^B (PET: Positron Emission Tomograp 
hyieB) tt. c<OSt«**raii*ttjRT*ttffi-r*e:i:»cJ: 
0K^{*l^<OR I <D#*&«*?9«*BT?fc*. 
[0 0 0 3] COJ;?^P ET^BlcjB^&tlSjft&tfll 
3 3fc7cffiB«ttiffifcbTtt, a»0->>^-U-*-lr;l/ 

3&fl52)\ #BSBg 63-47686 (XSK 1 ) lC 

[0 0 0 4] £fc, fggSWi/^b-^-tr/l^ ^<7?cp 
<fc 5 fcJfcffiBfcffiS^KfWl U JtffiB«miB*»€) om 

^X«bT^«:5lbfc'»^b-^-fe;I/*lRl^-rSfi 

#Sf5-7 599 o9&#8 tti2) icteigs 

[0 0 0 5] 

5g b fc ~> >^ b— ? -fe Sftfli? 5 gttlfc fe <D V 

5rtM6WttT b Tflfctt**** X« b T^Tt^fg hit is 

.5. 

[0 0 0 6] Sfc, *«2»cfB**nfcfitBtcfei,-'T 

t±, i/>^b— z-bfrit&sik-rzm, &isy3-u—z 

■tiMC X -S JfcfflB«lttiti*^©ai^j)fcOSffl^«DM^ 
ttB©BH?iJ^?Bi:«: t> , M*K«/il>teB<Df8giJtfKiiiU:fc 
Sfc46. ftWa^XWbTB^abfcS/^U-i'-lr 

[0 0 0 7] IWot, ±5Ebfe«fcdaSe*<OSfl5t 
te^Tli, ftWtt^XftbT^Jfc^SSbfc^V^U-^ 
-b;VCi(pIS*IE6ttc^f 3 fca6&c, b— ^ -fe;KO^ 

[0 0 0 8] .^CT\ C<Dct3**1f}c^* 
fc«tc, JiclMdOXWte J: 0m^¥th1t-»f- b- 

e^ffigi^ a«f s c fc i w fc r * . 



3 

[0 0 0 9] 

At* £ * 9 ^JtfcfST £ > >^ * -fe^* 2 3fc7cfc:E 

7Wk. Si 05/ >f 7 WlcRSt 8 J: 5 k: 
[0 0 10] C©*5*#l/Sfc:j:fttf. &ytm=?fr*><r> 

[ooi l ] fits tta*^tt«#MW*lc. « i o 

^ a^i/ > t . «jt*f t sua t t^s^aes * 
tint. »io«»twii«fje»** , rs»^>^u->-te 

[0012] IB l 

[ o o 1 3 ] n i o**«»»ja»**-r >^ u 

«^ffi«OKBI*iE«tte:f7 5 c ttfVZ 
[0 0 14] #S/>f-U-*-b;l/(DJgtttt, it* 



(3) W M 2 0 0 3 - 2 1 6 8 2 

4 

[0 0 1 5] S&fc, i/y^ls—ZZL-y Mis &z/> 

SUB b T4Hj£ Sn4Citfj?SLK 
[0 0 16] COJ:5ft»«»3*7cttl«HlS*P E 

)«?*l05/yf 1/- > 7 WOiftJ; 0 1 , nmm<D 
tpfoWOzs Zs^ls-ZT W <D£fi*5S < T £ C £ lc & 

[0 0 17] 

*»BP»fe:ot^T»«lfe:Bl«-r*. **** HffiOKWk: 

fev^Ttira— BiRjcttra— aa-rsKW* 

[0 0 1 8] 0 Hi. «S»BJ*^«Stt»t« 

3 #>Effi««ttJffi 1 0 tt % A» LfcttWHWc £ D 

^3.— M 2t y h 1 2ftC0v'> 

^l^--^^;l/^^^7 I c^«ttl'r^S7t^l 4 k. § 

^i^Ti^, fiS^mSPl 6ti. *3K#JSUE1BU 8, 

[0 0 1 9] !S2te. y h 1 

ytm? 1 4 0««*^-r»«BlT?» t) s H3tt, 0 2 
fettSIII-III»^jeoT^->V^U— h 1 2 
<£>#fa0T*&So y M 2l±, Si© 

^7U-T 2 4, gZOv'Vf L/-?7W2 
6. S3^>yfl/^7W2 8WS4^»fl/ 
40 -^7^3 0^I^TV^o SJfc^Fl 4^, *^SS 

[0 0 2 0] 02 tC^-T «t -5 x - y - z ]^<l^rS^ 
k. Sl^»fU-^7W2 4^ 

^KWtS>'yfb-^t;V2 4 s (WT> m i > 

>fl/-^^2 4si:t§) 6^6ffX6MfclE«?n 
iKntV^c »20^»fU->7W2 6 

50 S2^^7 I c:«gB#^^W-r^>'>^U-^-tz;l/2 



5 

6 s (W"F. ^2^>>^U-^-fe;l/2 6 s £? ffe 

2 6 s 6?tx 5?iJtcIBS*n«fiK5n 

[0 0 2 1 ] ^»fl/-?7W 24-3 O^m^ 
Z&is^U— £-fe;l/2 4 s , 2 6 sOJfctttil^F4)It 

tt, **KOJg«^ttC e K-^tlft G d 2 S i Os 
*m^tl, fOCeiStfO. 5%mo 
1 ^-b;b2 4 s IC. 1. 5%molC0^tD^ 

[0 0 2 2] i/V^-U— y M2^ gTtffHM 
4 0$*ffi±fc*5/ >fl/-^7W24-30 2)UXT 

C0S/>^lx-^7U^2 4tf. SftiR^l 4 0§7tffi± 20 

^U— ^7U^2 6ti. Si cOv/^^U— ^7W2 4 
Rtf fg 20^>fU-?7W2 6 «:*flc-r £ & > >^ 
^^^2 4 s Rtf 2 6 s ©ffi&flaitfajt*? 1 4 

t fc'5tc > SB 1 £7 W 2 4±tefWB**i)1fi 

fmtcl^^nn^o S30i/>fU-?7W2 8 
tt, ^2©>'yfU-J7W2 6StfS3^»f U 
-^7W2 8*«ft5)W-**^>^V— *-b;l/2 4 s& 
tf 2 6 s OJf^ffiH^SJt^ 1 4 CD§7tffi^¥tT^7? 30 
[RHd!<irr£<fc-5lC. S2^»fU~^7W2 6± 

i/-^7W2 8ttt^ H^^msfra*! 

U-*-fe;l/2 4 sOW>flffl»E*<3!)^**. 314 
O^U-?7W3 0^ S3^>yfU-^7U 
2 8fttfS4 0^>fU-*7W 3 o*mi$.ir2>& 
*-fe;1/2 4 sM2 6 sOWIil^zttS 
|p]^T— a-r^cfc-i^. ^3^i/>f l/-^7W2 

8 ±tcffljf * tut^Wfc»'&s nn^o 40 

[0 0 2 3] m3te7HT£.?fo. S/yfU-^^^h 
n^>yfl/-^7W2 4~3 0O5*S)ti?l 

i/l/tJ-Xs— W 2 4 — 3 0tf8UB£n«/£2ftT^ 
§ 0 > f I/- ^ 7 W 2 4 - 3 0 nf niC 

-?»2 4s, 2 6 sHICI4E«»3 4*W&nt 
*50. U-?a-7 h 1 2 0Wdt)gliS3 4t 50 
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^»fU-^^2 4s, 2 6slCft^T4i:ftS)t 

W24 t&ytH&l 4 fc<Z)Hfc^>f h*VK*SIL 
[0 0 2 4] #fc:> feS^ffigfU 6tCO^TP*fflU:I&P£ 
[0 0 2 5] ^#S'JHI1ES1 8ti, S^cf^l 4*^tB 

[0 0 2 6] **W«>»«Jcfe»Si6»#gUJ£OlBia 

12 4 (a) friSJtx^Bom^ajgTfto. i2 
4 (b) li^eoa^jsj^TfeSo 0 4 (b) icTjk-rk? 
tc N ^rjt iatf t 2tc^5i,^rs[^^tii^ffi%^-> 

ws^sft^av^aj^ojt :si/s2 t> cassis 

[0 0 2 7] H5ti, **ffSOJgJBfc«s»}B#gUiaK 

£tlT (Xf-y7 e 5 6) . ^ttifl^tf. Jglv'^b— 
£-fe;l/2 4 s Ic&lfZf^^ls—i/B >2£¥tti:&Z>t><D 
t. ^2->>^U— ?-b;l/2 6 sJcfe&tSS/Vf-U— > 

[0028] ccd^-mc &ytm?i 4frs<&«m«^ 
*m*zi&ytffimft7Z&mcWi&m*}? %> c t ic * o . 

*-fe;l/2 4 s^n 4 »fl/-?7W 
Or&fc^ Sl^»fU-?7W2 4StfS3 0 
->>^U-^7W2 8) ^2^>>^W^-fe;l/2 
6s*tt5>'>fU-?7W C-rft^)^. S2COi/ 
>fP-*7W2 6Rffi4^»fl/-J7W 3 

o) fcoH%e»Ju#«E-rs^*«Hi-rsc:i:*^*S 
tctb, */>*ls—93.-y h 1 2£^JI{tLT. StttSfg 

[0 0 2 9; ftjbffiflHKailalES 2 Oti. §^?1 4fr 
[0 0 3 0] fCTlK0^ff±, Igh (h = 1 - 4) 
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<Dis>?\s-$7l"{\c3D&2> iff 0 = 1 ^6) j ?U 
(h=l, 2<D££j = l-6, h = 3, 4<Dt£j = 
1—5) SO^V^U— ^^S'V^U— £-fe;l/h i 

tc. S/v^-U— *-fe;l/4 4 2^S7tm : ?l 4 t.RMM<D 
ffiRt/fflaffittSI«*3 4fc«fcttT^Sfci!K 7t«^>> 
^■U— *-fe;l/3 4 2rtlcitfrT;5o f LT, 10 

>-t;i/3 4 2 <DWBfes««* 3 4 tca^nri^s^» N 

JttttS/V^-lx— *-fe;l/2 4 2^24 3fc»CgUtlTJttT"r 
So S/V^U— **r;l/2 4 2Stf 2 4 3 0fflB 

4 2^ 2 4 3 fcfcgimTJlf5LfcJtl±> *n j P*V»*' 
^-fetf/ 14 2^143 fctcHtfr U S^c^ 1 4 O 

2Tat)ttf*t«:»*©aJBIHP 1 4»CPJJfr*3t©M 
i&ffi«*±. S'V* W^;V2 4 2Rtf 2 4 3tW 
^Ufcfll^OSJt^l 4 fcSBi-r *«00«i&ttBIIB 20 
<D«MIWMte:aa. 
[0 0 3 1 ] 06 (a) ^ Si 9^)V2 4 

s frz&ytm? 1 4 k:aia-ra}to«^&fii[«oEwe* 

JlRJgtt»l OS/V^U— *7 W2 4*^6^ H 
H^Jgti^3 0S/>^U— ^T 7 W 2 8*6©fcO*i 
-To Sfc> H6 (b) fc*. g2^U-^;V2 6s 
fr^g^^l 4tcifJilT^7 I 6C0fi>L^uP^0@a5 r iJT^ 

<DfcO*^fo ^LTs 06 (a) , (b) &C*Vr£-5 30 
IC> £B«f3 2a, 3 2 b, 3 2cM3 2d^ 
U ^n££>ffi*Kfi£:a, b, cMd^t^i:, »l> 
ffl«*HllHiB2 0*i. 3MM<0«iEdft« (x, y) 

x= (c + d) / (a+b+c + d) 
y = (a+ d) / (a + b + c + d) 

[0 0 3 2] cKDcfc-Mc. Sl^S/^b-^7W2 
4fcJ*LS3£V»^U— i*/ 7 W 2 8tfx $fc. ^2 
^»^U-^7W2 Qlzm.mA^i/iy^'ly—^T 40 

<o*^ffi«me«io^*e». fT*ift , ra*>'6x*to5nft 

UUBflfLT^Sfc*. Sftig^l 4fr60ttffi«^Sr» 

2 4s, 26s *>603fe©BiL^ft«OEWW*MBIi:ft 

[0 0 3 3] x-^^SIhIK 2 2 ti N «3fc#g'J(El8& 1 8 
Rtf«iiffiIItttBlslB2 OOfcBlT*— **45»U i/> 50 
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-^ras*. xzmmmv^frir-ftm^ zonk 

[ 0 0 3 4 ] 3fcte, »»» 3 ^7cttB*fflffi 1 0 * 

[0 0 3 5] JtiEL7£:«fc-5lC, ffWf^^U-^'fe* 
4 4 2fe:tt»ai*XI#LTS3tttffti:*i:. 

1 4<7)ttl^ : ?3 4 ^ UiB^ffiSG 1 6©8ag#SUEI 

-*-te;l/4 4 2tt, «2©»Jtei«»S»*#T*;fc 
46. S20^^U-^7W2 6S/-cti$4(7)S/>f 

£o f IT, «it(ft«*aJEIS2 OfcJ:0S3t«?l 4 
2lcJ;e>->V?-U— £-tr;l/4 4 2^^ti§ 0 

[0036] *mm<D&mic&zmm3&7T:& 

3 C H7ti. tt«»3*7E:fiffl*ffi»l O^PETgl 

3*7cflHM*m»l Ott. *«*3 4**ibi:bTP3ai 
ttfcB»6tifc«f*3 6<DJ*JBIfe:. Si^Bia-rSJ:^ 

[0 0 3 7] COJ;^^ »i*l»3^7cfit««mi8 1 0 
*R«ttteE«-r*»fi\ 3RW»3^7£ffi««iai8g l 0 
h 1 2 0ff*lRl*P E T^M<£>P3 

«l(*3 4«Ta*>"6*4 OS/>fW>7W3 0iD£ 
BJWB^fcft, »»r«3»l*«3 3»7Tcffi««tm»flBOffi 

[0 0 3 8] u±, *SSflBO— *W»»teoi^r»IBte: 

[0 0 3 9] *^S£^^ftST^±. 1 

igfBS* 1 oJBi^fctf, l^»fl/-*a-y 

[0 0 4 0] Sfc, **aS©J&«T£. v'V^U-^-tr 
;WDSS£LTC e^F— y^tlfcG dzS i Os^rfflt^ 

G S 0 i B G 0© J; 5 fcS4oft»fi^»f f 

[0 0 4 1 ] ^fc. **«SO»»ic45l^Ttt, is^^U 

*2 0*«j*«i*S»**-r*fe^)i:«:Ht^»fr»!:o 
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So 

[0 0 4 2] *SafcOfBttk:fet^Ttt^ 
[0 0 4 3] 0 8 Si/yfW^W 3 8 — 44 
V^-U— *7W3 8 — 4 4miC^<D&m^^f^> z» 

TfrRjo^&acosso^a&^ri^o "r&fr^ xfi 

#ft^&2cO:B£te±T 4 mmt^S^ zfA^ftO^- 
32<Og2te. gKOS/yf U-^7W3 8^^T^ 
9mm. S 2 Ov'yf 7 W 4 0 k^^t ti 8 m 

itk S3^^>fU-^7K4 2^l/>Ttt7mmx. 
^4C0i/>^l^— &7l"< 4 4 ^^Tti6mmi:^o 

[0 0 4 4] fit, S/V^-lx— £.3--^ h4 6lt S 
ftfg^l 4tDf)tSB:^»fU-^7W3 8-4 

f\ f£ 1 U— * 7 W3 8 ftV 1 4 CO 

2^»f 1/-^7W4 0^ m KDiy^^U— £7 
K3 8MS2^»fb-^7W4 O^tS^TS 
U— ^^l/CO^frffiS^ z W7ufR]tc^T— l^T 
Scfc-plc, Sl^»f^7W3 8i^lW 
ifc^WteSB-frSftT^*. S3^>yfU-?7W4 
2&. ^20i/>f b-^7W4 OMlS^S/Vf- 

fiffl^xiSfiHc 2 mm WfflfftS «fc 5 fft 2 <7» 
>^U-*7 W4 0±MM^ftft*«£IS^£nT 
l^o ff!4 coi/>^U-^7UY4 4li> S3^S/Vf 
U-^7W4 2RlfS4^>^l/-?7W4 4 

T— JM"* J: 5 fc. g3^»fU-?7W4 2il: 

U— *7W 3 8SD c ^3^i/>^l/-^7l^-r 4 2 3: 

^SL N S2^»fI/^7W4 0MS4^» 

[0 0 4 5] 
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10 *-fe;l/#Mi Ov'Vf U-^7WtS2^> 

^^^7wtoi:^e^at^oM^t§ 

[0 0 4 6] f bt, ttffl«#<0S»#SU*fc:. Ifl 1 <E> 
[0 1] *»WO^<0JB«^«Stt»»3^7£ffiBa 

[02] *&w(Dm&(Dfcmcffiz*s>7is—*3L—v 

[03] 02 fcfe^SIII-IlHRJcjeoTcDv'V^lx— 
[0 4] ( a ) > >^ U- i/ 3 t SgJfciR? 

30 (b) 0 4 (a) JcfeltSW*ifi^<Da4Hffi^« 

So 

[0 5] «»KO^O^Jftk:««»^#9JIBn»cJ:« 

[0 6] (a) *«M©*SfiO»JBU:«S» 1 

( b ) *9£w<Dmm<D&miz&2>m 2 >^ ^ -t 

[07] *^»(D»«JC«S3R»*3^7ctiffltta«* 
40 P E T8E«icffli^fc«-&<0KWHTfe*o 

.[0 8] &->>^U— ^U^f'SlC'&v'V^U-- £«r;l/ 

1 0 -3»»»3*7Lffi««ffl«x 12-^f^a 

IBftSUIStts 2 0-a^ifC««HiIllB> 2 2-f->« 
UlUSgs 2 4-«l^)S/>fU-^7W, 26-$2 
^»fb-^7^ 2 8-S30^»f l/-^7b 
-f\ 3 0-l4^»fU-?71/^ 2 4s-SP> 
50 £-tr;K 2 6s-S2^yf 
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S52 
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[07] 



(a) 
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